The main objective of this study was to observe factors that affecting domestic soybean prices, including government intervention through BULOG. By using Bound Testing Cointegration method with ARDL approach. In the short term the world soybean price variables in the t-period and exchange rate affect the domestic soybean prices positively and significantly. The variable volume of soybean imports, GDP, and the role of BULOG as sole importer in the t-period does not affect the domestic soybean price significantly. In the long run, the t-period import tariff has a negative and significant effect.
Background
Food has a very important role because it is one of the primary human needs. The importance of food can be seen from the concept of food security. The concept of food security has three interrelated dimensions consisting of food availability, community accessibility to food, and stability of food prices [1] . The concept is in accordance with the World Health Organization (WHO) which defines three main components of food security consisting of availability, accessibility, and food utilization which then the Food and Agriculture Organization (FAO) added a fourth component, namely the stability of the three components in a long period. Thus, it can be concluded, this food security is not only seen from the affordability physically but also in terms of price and stability of both components.
The stability of food prices is definitely one of the focus of every country. However, in reality, world food prices experienced a fairly high fluctuation, especially in 2007 to 2008 that caused by the international food crisis [19] . Some of the food commodities affected are sugar, wheat, milk, meat, corn, and soybeans [8] . While in some Asia Pacific countries there is an increase in the price of rice (UN-ESCAP, 2011). This condition can be seen in Fig. 1 which shows a dramatic increase in world food prices since 2007 and started to decline in the second half of 2008 and then increased again in 2009 and showed a significant decline in 2010.
The fluctuation of commodity price which often become public attention is rice, corn, soybean, wheat flour, sugar, cooking oil, onion, chilli, egg, and milk [17] . Therefore, the government must control the price of these commodities to be affordable by all levels of society. 
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Soybean is the most important food commodity after rice and corn which have strategic position in all national food policy because it is the raw material of daily staple food of most people of Indonesia that is Tofu and Tempe [18] . Fig. 2 shows the price of food in the country shows an increasing trend, although fluctuations in domestic food prices are not as sharp as world food prices, but quite unsettling the public. Table 1 shows the deficit of domestic soybean supply that must be met from import. There is a considerable increase in consumption in 2008 -2012, placing Indonesia in the top ten soybean importers in the world. Nevertheless, the average import of Indonesia is only 2% of world imports while China is 49%. In addition, more than 95% of Indonesia's soybean imports are from the United States and only about 3% are obtained from Brazil. Thus, it can be said that the price of Indonesian soybean will be greatly influenced by US soybean prices. Fulfillment of food can be done with domestic production and import. However, data show that the overall increase in soybean production in the period 2004 to 2013 is below a hundred thousand tons (Table 2) . With the increasing demand for soybean commodities while domestic production is insufficient, then to cover the shortage the government takes import policy. Table 2 shows a considerable increase in soybean imports in the last ten years. The import policy can be accepted as one of the short-term solutions to reduce the effects of demand pressure on inflation. However, in the long run the import policy is known to have dragged Indonesia into various issues such as the potential of food cartel, import dependency, and inflation which is quite high due to the impact of rising international food prices. Fig. 4 shows that before 1999, the average volume of Indonesian soybean imports was only about 50,000 tons while after 1999 the average increased to about 150,000 tons. This indicates that when soybean imports are monopolized by BULOG, import volume is relatively lower compared to when soybean imports are handed over to private importers. The same is true for domestic soybean prices, which show a relatively more stable graph when the soybean import is monopolized by BULOG. The existence of dependence on food imports in Indonesia cannot be denied anymore. This condition can be shown from the Import Dependency Ratio (IDR) of food products especially for rice, beef, soybeans and sugar in Indonesia presented in Table 3 . From the table, it can be seen that IDR in the four commodities tends to increase from 2008-2012 and the highest ratio is found in soybean and sugar commodities which reach more than 60%. However, the ratio of import dependence is relatively larger on soybean commodity than sugar. The high ratio indicates that domestic soybean availability from domestic production is relatively smaller compared to sugar and on the contrary the fulfillment of national soybean consumption from import is relatively higher in soybean compared to sugar. It also implies that soybean commodity prices are relatively more vulnerable to the effects of international price fluctuations. 5 shows that when BULOG is still a single importer, soybean prices tend to be more stable and unaffected by international soybean prices. However, after soybean imports were handed over to private importers, soybean prices tend to be more fluctuative and show price trends that are rising faster than before and tend to follow the world soybean price movements especially during world soybean price spikes.
This research is expected to provide benefits in the academic world as well as input for policy makers to develop more targeted policies in order to stabilize soybean prices. In this research, dummy variable of BULOG role is used to stabilize soybean price when becoming single importer and after not becoming a single importer. The stable definition meant in this research is BULOG able to intervene soybean price when price increase by increasing stock, for example through market operation. Thus, BULOG's role as a single importer of domestic soybean price is expected to be negative. Means that, at the time BULOG still be a single importer, namely in the period December 1993 -September 1998 then BULOG able to intervene in increased prices and lower it. shows that if there is no international trade, the equilibrium condition in Indonesian domestic market will occur at point A with the soybean price of PA and the amount of soybean demanded will be equal to the quantity of goods offered ie QA. Meanwhile, in foreign markets or referred to as 'rest of the world' (ROW), equilibrium conditions are at point B with the price of PB soybeans and the amount of soybean demanded will also be equal to the number of soybeans offered on QB. A country will import a commodity if its domestic price is above world price. If the condition is met then domestic economic actors have an incentive to buy imported goods (Pugel, 2004) . If economic agents import soybeans, the total domestic soybean supply will rise and lower soybean prices in the domestic market resulting in excess demand. Suppose that domestic soybean price drops to PF, local production will decline to QSF1, the number of domestic demand rises to QDF1, and there are imports of QDF1 -QSF1. Meanwhile, in the ROW market, if the price is above the PB, say in PF, then the ROW producer will produce more that becomes QSF2, the ROW demand will decrease to QDF2, so there is an excess supply of QSF2-QDF2. Excess supply is what will be exported. Thus, international equilibrium will form at point E at the price level of PF and the quantity of goods demanded is equal to the quantity of goods offered by QF. [16] In order to control soybean prices in Indonesia, the government uses tariff instruments. Tariffs are taxes / duties / liabilities imposed on trade commodities that cross the borders of a country. Import tariff is the tax payable on imported commodities. There are three types of tariffs namely ad valorem, specific, and mixed. The ad valorem rate is the rate charged based on a certain fixed percentage of the value of the traded commodity. The specific tariff is the tariff charged at a fixed fixed value per unit of traded goods. A mixed or compound rate is the rate charged against a commodity by combining ad valorem and specific tariffs [16] . Tariffs on soybean commodity imports in Indonesia are subject to ad valorem method in accordance with the price stabilization policy set forth in the Minister of Finance Regulation (PMK). It is assumed that domestic soybean price is equal to world soybean price. If the government imposes a soybean import tariff of T% then domestic prices will rise to PT which is the sum of world soybean prices and tariffs, domestic production rises to QS', and domestic consumption decreases to QD'. Based on Fig. 7 it can also be seen that there is consumer loss of PTPWCF and producer surplus of PTPWAG, there are government revenue as much as GHIF, and deadweight loss of GAH and FIC. Based on the description above, we can conclude that there is a positive relationship between domestic prices and tariffs.
The impact of international price volatility on the spot market and the soybean futures market in China [24] , which is divided into two periods before and after the global financial crisis to determine whether high levels of internationalization affect domestic price volatility in China. The method used is the Vector Error Correction Model (VECM).
The factors that affect the domestic price of cocoa beans in Ghana [2] . Based on the VECM estimation result, it is concluded that the domestic price of cocoa beans is influenced positively and significantly by government policy, domestic price of cocoa beans of the previous year and world price while consumer price index does not significantly affect the domestic price of cocoa beans.
Some researcher used Johansen Multivariate Cointegration and ECM approach with quarterly data from 1990-2006 to analyze factors influencing fluctuation of soybean price in Indonesia [20, 23] . He found that in the short term the domestic soybean price was positively affected by the domestic price of soybeans a quarter earlier, the nominal exchange rate of the previous quarter, and the GDP of Indonesia. While international soybean prices and import tariffs affect domestic prices positively but not significantly.
The determinants of domestic cocoa beans' domestic prices on the islands of Sumatra and Sulawesi using Engle Granger cointegration and ECM methods [23] . The estimation results show that: (i) in the long term the domestic price of fermented cocoa beans on Sumatra Island is significantly affected by the world price of cocoa beans and the nominal exchange rate. On the island of Sulawesi, the result is significantly influenced by world prices of cocoa beans and coffee prices; (ii) in the long term, the domestic price of non-fermented cocoa beans in
Sumatera Island is significantly influenced by the world price of cocoa beans. The price of coffee, the nominal exchange rate, and the export volume, while in the central Sulawesi Island is significantly affected by the world price of cocoa beans and Nominal exchange rate [13] . [7, 9, 11, 16] , limited by data availability. The variables used in this research are world soybean price, import volume of Indonesian soybean, Nominal exchange rate, gross domestic product (GDP), import tariff of soybean, and dummy variable there is no influence of BULOG as a single importer. The hypothesis of the relationship of variables are presented in Table 3 .
Methods of Econometrics and Data Sources
The general purpose of this study is to know how the influence of determinants on domestic soybean prices. To achieve the above objectives, the stages of research conducted are as follows. The models to be tested are as follows [7, 9, 11, 16] :
Where LHKIt: the logarithm of soybean price in Indonesia in the t-period, LHKDt: the logarithm of world soybean price in the t-period, LERt: nominal exchange rate logarithm in t-period, LVIKt: logarithm of soybean import volume of Indonesia in the period t, LGDPt: logarithm of real GDP of Indonesia in period t, TIt: variable of tariff of Indonesian soybean import in t-period, DBt: dummy variable whether or no influence of BULOG as importer.
In research using time series data, often found data that is not stationary. If this unreformed data is reorganized, it is possible to produce false regression or spurious regression [6] . False regression can occur because the dependent variable and the independent variable used are not stationary and or the formation of the variable is not substantially related [12] .
Some cointegration methods, such as those proposed by Engle-Granger and Johansen, require that the variables analyzed are integrated in the same order. In contrast to Pesaran, it allows the variables used to be integrated in I (0), I (1) or mixtures of I (0) and I (1) [15] . Since the initial identification of the stationarity level of the time series data used indicates that the possibility of non-stationary data at the same level, this research uses Bound Testing Cointegration method with Autoregressive Distributed Lag (ARDL) approach by Pesaran [15] .
The ARDL contains the dynamic effects of a specific model by entering useful lag values to capture data degradation into the model [10] . With a simple transformation, the dynamics of Error Correction Model (ECM) can be derived from ARDL [3, 4, 14] . In addition, the coefficients of long-term estimation and ECM coefficients show the speed of adjustment of a variable in long-term equilibrium.
Before estimating the ARDL model, the optimum lag used should be set first. This lag selection criteria can use Schwarz Bayesian Criterion (SBC) or Akaike Information Criterion (AIC) with minimum value. Selection of the Best ARDL Model and Cointegration Test using Microfit 4.1 software. The ARDL estimation model is as follows:
The determination of the existence of cointegration is based on the F-count value compared to the critical value at a certain level of confidence in the bound table. The conclusion of cointegration is based on F-statistic bound table with the following criteria [15] :
• If the F-count is smaller than the lower bound (LB) then it can be concluded that there is no cointegration • If the F-count is between the lower bound and the upper bound (UB) then the conclusion of cointegration can not be deduced.
• If F-count is above upper bound then it is concluded there is cointegration between variables [15] .
To ensure the goodness of fit of the ARDL model a diagnostic test was performed to test for serial correlation, functional, normality, and heteroskedastic specification error in the model and stability test using cumulative sum of recursive (CUSUM) and cumulative sum of squares of recursive residuals (CUSUMQ). The ECM equation of the ARDL model for this study is as follows:
Where  is the first difference operator or the difference between two values of a variable in a consecutive time period, q is the optimum lag and μt is the term term equation 3 
Empirical Results
The stationarity test is performed with the Phillips Peron (PP) Unit Root Test and the results are presented in Table 6 . This test is performed to ensure that no variables are integrated in I (2). In the table, it can be seen that in the stationarity test at the level, all data is not stationary at the level of 95% confidence level except on the import data of soybeans. Then, the test results of the stationarity at the first difference level indicate that all data has been stationary. 
Estimation Results and Analysis of ARDL Model
Before estimating the ARDL model, the optimum lag used needs to be set first (Enders, 2007) . The lag selection criteria use Schwarz Bayesian Criterion (SBC). In the cointegration test using Bound Testing Cointegration obtained the F-statistic value of 11,833 while the upper and lower limit of the critical value at 95% confidence level respectively of 2.39 and 3.38. Since the F-statistic value is greater than the upper limit of the critical value, it can be concluded that there is a long-term relationship on soybean price variables of Indonesia, world soybean price, soybean import volume, exchange rate, GDP, and import tariff. Table  6 shows the selected ARDL model is ARDL (1, 0, 0, 0, 1, 0 ). The best model estimation results are presented as follows: Information: ***) Significant on α = 1%, **) Significant on α = 5%, *) Significant on α = 10%
Diagnostic tests and stability tests are performed to avoid errors in interpretation and conclusions. The diagnostic test was performed by serial correlation and heteroschedasticity test. Next is the stability test using CUSUM and CUSUMQ. The stability test below has shown that the model under test has been stable as long as the observation period. This can be seen from the CUSUM and CUSUMQ plots in interval critical bound 5%. Stability test using Ramsey show the value F-statistic 12.691 and probability value 0.004, rejected hypothesis no stability. The ECM model contained in Table 9 is the result of the decline of the selected ARDL model. The expected ECM model is a model with significant (negative) and negative ECM coefficients (-1). The significant coefficient of ECM (-1) indicates that there is cointegration on the model and the negative sign ascertain whether there is a convergent correction mechanism against the deviation from the long-term balance. Based on ECM estimation results, it can be seen that there is negative and significant ECM coefficient (-1). The above results show that in the short term the world soybean price (LHKD), exchange rate (LNER) and GDP variables in the t-period affect the domestic soybean prices significantly with each coefficient of 0.086, 0.088. and -0.376 respectively. While the volume of imports (LVIK) in the t-period did not significantly affect the domestic soybean prices. However, import tariffs have a negative and significant influence that is inconsistent with the theory. Then, despite having a positive influence, but the role of BULOG as a single importer was not significant on the price of soybeans in the short term. The ECM variable coefficient (-1) shows the number -0.081. This negative sign indicates a convergent correction mechanism for deviations from the long-term equilibrium in the model.
Results and Analysis Long Term Model
The long-term coefficients are calculated from the short-run coefficients of the ARDL Model. The coefficients are presented in Table 10 below. In the long term, the world soybean price and exchange rate variables have a positive and significant influence with each coefficient of 0.985 and 1.0297. However, soybean import volume and GDP variables did not have a significant effect. Just as in the short term, import tariffs have a negative and significant effect in the short term. This is not as expected. While in the long run, the role of BULOG as a single importer empirically does not have a significant effect on the decline in soybean prices.
The results confirm that world soybean prices have a positive and significant effect both in the short and long term. From the short-term results obtained if there is 1% change in world soybean prices will increase domestic soybean prices by 0.086%. Meanwhile, in the long term, if there is an increase in world soybean price of 1% it will cause the increase in domestic soybean prices by 0.985%. Thus, it can be said that there is a world soybean price transmission on Indonesian soybean prices. This discovery is in line with the results of research [23] .
The results of the study must have been predictable because as previously described, more than 60% of Indonesia's soybean consumption is obtained through import. Thus, this dependence on imports causes domestic soybean prices to be severely affected by fluctuations in soybean prices abroad, especially US soybean prices. The increase in US soybean prices, for example, occurred in 2007-2008 caused by the decline in soybean production in the United States because farmers prefer to grow maize as raw material for biodiesel [18] . In addition, the increase in soybean prices in the United States also occurred in 2012 caused by bad weather and cause crop failure [22] .
The nominal exchange rate has a positive and significant influence on the long term and the short term. Empirical results in the short-term show that if there is 1% depreciation of the rupiah against the US dollar then domestic soybean prices will rise by 0.088%. With soybean import policy, every fluctuation of rupiah exchange rate to US dollar, soybean price in domestic also will fluctuate.
Positive impacts are seen in empirical results that indicate incompatibility with the theory. However, long-term and short-term regression results indicate that the impact of import volume on soybean prices is not significant either in the short or long term. As mentioned earlier, soybean import is one of the government's policies in order to fulfill public consumption as well as one of the government's efforts to stabilize domestic soybean prices.
Increased real incomes will increase purchasing power so as to increase public demand for these goods and services which ultimately increase the prices of these goods and services. However, despite having a positive influence, the GDP variable has no significant effect on soybean prices.
Based on the results of this study, in the long term and short term, soybean import tariff has no effect. Meanwhile, in the long term, if there is a decrease of soybean import tariff by 1% it will decrease domestic soybean price by 0.016 %. This empirical study suitable to the theory. Based on this research, BULOG's role as a sole importer has positive and insignificant influence in long term and short term. This indicates that government intervention through BULOG does not have a significant impact in lowering soybean prices.
Conclusions and Policy Implication
Fulfilling national consumption of soybeans depends largely on soybean imports. Therefore, external turmoil has a greater effect on soybean prices in the country. The results of the analysis in this study, confirm the statement. By using Bound Testing Cointegration method with ARDL approach, it can be seen that in long term the world soybean price and exchange rate variable have positive and significant influence. Then, the volume variables of soybean import, GDP, and BULOG role as a single importer have no significant effect. However, import tariffs in the t-period have a negative and significant impact. Meanwhile, in the short term the world soybean price variables in the t-period and exchange rate affect the domestic soybean prices positively and significantly. Furthermore, the variable volume of soybean imports, GDP, and the role of BULOG as a sole importer in the t-period does not affect the domestic soybean price significantly. Just as in the long run, the t-period import tariff has a negative and significant effect. The results obtained on the relationship between domestic soybean prices and tariffs do not show conformity with the theory. However, if we look at the best ARDL model results, it can be seen that the import tariff of soybeans of a previous period has a positive and significant influence on domestic soybean prices. This indicates a lag in the implementation of the policy.
The ECM variable coefficient (-1) denotes the number -0.081. This negative sign indicates a convergent correction mechanism for deviations from the long-term equilibrium in the model. From the analysis results can be concluded that the intervention that has been done by the government in domestic soybean price control at this time, that is the import policy has not been effective in controlling domestic soybean price. While the soybean tariff, takes a period to affect the price of soybeans in the country. Then, the authority of BULOG has no significant effect. In other words, the role of BULOG as a single importer of soybean commodities has not been effective in intervening soybean prices. In the meantime, it is expected that there will be a quick response by the government on various information of soybean commodity as an effort to control soybean price and it is expected that the effectiveness of soybean market operation will be improved in the future. In addition, of course, the role of BULOG is certainly can be improved through the improvement of human resources capabilities.
